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ABSTRACT 
 
Presentation of research at orthopaedic conferences is an important component for surgical evidence-
based practice. However, there remains uncertainty as to how many conference abstracts proceed to 
achieve full-text publication for wider dissemination. This study aimed to determine the abstract-to-
publication rate (APR) of research presented in the largest hip and knee orthopaedic meetings in the 
UK, and to identify predictive factors which influence the APR. 
 
All published abstracts (N=744) from the 2006, 2008, 2009 and 2010 British Hip Society (BHS) and 
the 2007, 2009, 2010, and 2011 British Association for Surgery of the Knee (BASK) annual 
conference meetings were examined by four researchers independently. To determine whether 
abstracts had been published in full-text form, Google Scholar, Medline and EMBASE evidence 
databases were used to verify full-text publication (FTP) status. Variables including: sample size, 
statistical significance, grade of the first author, research affiliated institution and research design 
were extracted and analysed to identify whether these were associated with FTP. 
 
176 out of 744 abstracts achieved FTP status (APR: 23.7%). Factors associated with FTP status 
included statistically significant results (p<0.01) and research design (p=0.02). Factors not associated 
included sample size, grade of the first author and research affiliated institution (p>0.05). 
 
APR of the assessed BHS and BASK annual conference presentations are low in comparison to other 
scientific meetings. Encouragement should be provided to clinicians and academics to submit their 
work for publication to address this short-fall, thereby enhancing the potential for full-text research 
publications to inform evidence-based orthopaedics. 
 
Key Words: Education and Training; Surgery; Orthopaedic and Trauma Surgery 
 
Word Count: 2379 
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INTRODUCTION 
 
Research evaluating publication rates has previously been poorly explored which is surprising given 
its intrinsic value in terms of the ability of published research to provide a stable support for evidence-
based practice (EBP).[1-3] To encourage EBP, new and advancing research should be readily 
available. However, communication of knowledge initially requires a forum to disseminate that 
information. This has commonly been in the form of abstract presentation at annual scientific 
conference meetings.[4] Whilst abstracts provide a foundation for brief interpretation of a study’s 
summary, a fuller understanding of the methodology, experimental results, and a critical discussion of 
the researcher’s interpretations and conclusions can only be obtained from the full-text publication 
(FTP).[5,6] Thus, consulting an abstract alone may lead to inappropriate or misinformed medical 
decisions.[7,8]  
 
Previous research into APRs reported low FTP rates, ranging from 19 to 65% in a variety of medical 
disciplines.[9-18] In orthopaedics, Sahu et al [14] investigated the APR of presentations made at the 
British Association for Surgery of the Knee (BASK) annual conference meetings during the years 
2000-2005 with a  reported APR of 38%.  Whitehouse et al [16] reported the mean APR from four 
separate British Hip Society (BHS) annual conference meetings to be 23%.[16] 
 
Factors such as time limitations concerning both clinical practice position and amount of co-author 
support, a poor standard of work presented at annual conference meetings and positive result bias 
have been proposed to explain why such a low proportion of abstracts are subsequently published as 
FTPs.[13,15,19-22] Abstracts with statistically significant results, university-hospital affiliated 
institutions, experimental-based study designs and those with a larger sample size have been 
demonstrated higher FTP rates.[13,15,19,20,23-25] However, it remains unclear whether the APR 
from Sahu et al [14] and Whithouse et al [16] has changed over the past 10 years, which may have 
occurred with further developments in EBP and clinical academic positions within the NHS and 
through the UK’s National Institute for Health Research (NIHR) clinical academic funding 
streams.[27] 
  
Accordingly, the purpose of this study was firstly to determine the APR for the BHS and BASK 
conferences between 2006 and 2011, and secondly to determine whether specific factors are 
associated with FTP.  
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MATERIALS AND METHODS 
 
 
Eligibility Criteria 
All available abstracts presented at the BHS (2006, 2008, 2009, 2010) and BASK (2007, 2009, 2010, 
2011) annual meetings published in the Bone and Joint Journal’s Orthopaedic Proceedings were 
obtained and examined. During the conduct of this study, abstracts were not available through this 
platform for the 2007 BHS and 2008 BASK meetings. These dates were chosen to allow a minimum 
of five years from initial abstract presentations to the identification of FTPs, as it has been previously 
reported that FTP plateaus at five years, thus justifying this interval.[9,27] No duplicates (i.e. the same 
abstract presented more than once) were identified across the years for each of the meetings. Both 
poster and podium presentation abstracts were included as eligible studies for analysis.  
 
Data Extraction and Interpretation 
Five variables were extracted from each of the published abstracts by two independent researchers 
and verified for discrepancies by the senior author (TS). The definition for each of these variables are 
presented in Supplementary Table 1. In summary, grade of the first author at the time of conference, 
in relation to the specific abstract was established by using the search engine Google. First author was 
determined as the first author listed in each citation. The year of the published abstract and the 
research affiliated institution were used as a cross-reference to obtain the (if available) specific grade 
of the author. The grade of the first author was only accepted to be correct if there was evidence that 
grade was correctly identified as that at the time of abstract presentation.  Research affiliated 
institution was established by identifying the name of the institution associated with the first author. 
Hospital type was established by referring to the NHS authorities and trusts website.[28] However, 
some NHS hospital types were unobtainable as the study was conducted overseas. Subsequently, a 
Google search engine identified the type of the overseas hospital. Number of subjects in each study 
were recorded for each abstract based on the specified number of participants. Study designs, which 
included trials, observational studies, systematic literature reviews, cadaveric and experimental 
designs. Statistically significant findings were determined when a result was reported at p≤0.05 or if a 
statistically significant result was explicitly stated for the main study question(s) i.e. a primary or 
secondary outcome at the primary end-point. Publication status of all abstracts were initially searched 
for by using the first and last author’s names as a reference point through computerised database 
searches on Google Scholar, Medline, Science Direct and EMBASE to reveal any potential FTPs. 
These were searched in this order until a potential match was identified and then the search was 
completed.  
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Statistical Analysis 
Descriptive statistics were expressed as mean and standard deviations for continuous variables. 
Categorical variable values were expressed as frequencies and percentage differences (%). The 
probabilities of being published or not for each of the variables were assessed using odd ratios (OR) 
and presented with 95% confidence intervals (CI).  
 
Univariate comparisons were conducted through the Chi-Squared test by comparing publication status 
to grade of first author, research affiliated institution, study design and study statistical significance. 
The Mann-Whitney U test was conducted in the presence of non-normally distributed data to 
determine whether there was a statistical difference between publication status and abstract sample 
size. Statistical significance was satisfied when p≤0.05. All statistical analyses were performed using 
IBM, SPSS version 21.0 (SPSS Inc. New York, USA) software. 
 
 
RESULTS 
 
As presented in Figure 1, 744 published conference abstracts were identified, 350 were presented 
during BHS and 394 during BASK annual meetings. Of these, 176 were published as full-text articles 
within the five-year assessment period (Table 1).  
 
Abstract to Publication Rate  
The results of the APR for the overall data and for each specific meeting are presented in Table 2. In 
summary, the BHS dataset resulted in 74 full-text articles, with a resultant APR of 21.1%. The BASK 
dataset resulted in 102 full-text articles, which a resultant APR of 25.9%. The combined APR for the 
two conferences was 23.7%. As demonstrated in Table 1, there did not appear to be a clear trend in 
change over time in APR between either the BASK or BHS data. 
 
Factors Influencing Publication Rate 
Table 3 summarises the analysis of potential predictive factors for the 23.7% publication rate. From 
the 744 abstracts, statistical analysis revealed two out of the five assessed variables to significantly 
influence FTP. 
 
There was no significant difference between published and unpublished abstracts regarding the grade 
of each first author (p=0.37). This suggests the specific grade of the first author did not influence 
whether an article was more or less likely to achieve FTP. When compared by clinical versus 
academic role, there also did not appear to be a significant difference in publication outcome (OR: 
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0.86; 95% CI: 0.56 to 1.34; p=0.52). There was no significant difference between published and 
unpublished abstracts concerning the frequency of the research affiliated institution (p=0.47). This 
remained the same when compared between public and private hospitals (OR: 0.67; 95% CI: 0.25 to 
1.79; p=0.42) and university and non-university affiliations (OR: 1.12; 95% CI: 0.64 to 1.98; p=0.69). 
There was no significant difference in the mean sample size between published and unpublished 
articles (p=0.60). There was no difference in publication outcome for abstracts when assessed 
between studies which included less than or greater than 100 participants (OR: 0.77; 95% CI: 0.52 to 
1.13; p=0.18). 
 
Overall, there was a significant difference between published and unpublished abstracts concerning 
the frequency of the study design, suggesting that a specific study design had an influence on abstracts 
achieving FTP status (p=0.02). When explored further, there was however no difference in 
publication rate between observational and experimental studies (OR: 0.69; 95% 0.35 to 1.34; 
p=0.27). 
 
The combined BHS and BASK annual conference meetings reporting with statistically significant and 
insignificant results that achieved FTP were 92 and 84 respectively. Conversely, the combined BHS 
and BASK annual conference meetings reporting with statistically significant and insignificant results 
that failed to achieve FTP were 208 and 358 respectively. There was a statistically significant 
difference between published and unpublished abstracts (OR: 0.58; 95% CI: 0.37 to 0.74; p<0.01). 
Accordingly, abstracts had a 42% greater chance of being subsequently published if they presented a 
significant finding.  
 
 
DISCUSSION 
 
From the eight scientific conferences analysed, the mean publication rate of abstracts was 23.7% 
within a minimum five-year follow-up. Factors associated with FTP status included statistically 
significant results (p<0.01) and research design (p=0.02). Factors not associated included sample size, 
grade of the first author and research affiliated institution (p>0.05). 
 
The APR reported in this analysus was lower than previous APR findings which have ranged from 
19% to 65%.[9-18] The current study established an APR of 26% and 21% for the BASK and BHS 
annual conference meetings respectively. These results may be compared to a similar analyses 
undertaken from 2000-2005 [14] which reported higher APR figures. Our findings suggest this may 
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be attributed to an increase in rigor of research presented at meetings from 2009 to 2012 since Peng et 
al [13] suggested studies with greater methodological rigor are more likely to achieve FTP than those 
of lesser methodological quality. Furthermore, other factors such as positive result bias and time 
limitations concerning both clinical practice position and degree of co-author support may be 
additional factors which could have accounted for these differences [14,15]. These will be explored 
further below.    
 
This study reported an insignificant association between the sample size of the presented abstracts and 
subsequent FTP’s (p=0.60). Previous research has reported similar findings to the current study 
regarding sample size and subsequent publication.[29] However, many studies have reported a 
statistically significant association between sample size and full publication.[9,15] Previous analyses 
have excluded studies with very low sample size; these were included in our analyses. Bhandari et al 
[9] for example, excluded abstracts that only provided brief summaries, resulting in a higher exclusion 
rate, thereby reducing the initial sample size. Moreover, smaller sample sizes in the previous analyses 
reduced statistical power, thereby potentially inducing a type two statistical error resulting in 
unreliable interpretations. 
 
Our results indicated that abstracts which presented statistically significant results were more likely to 
achieve FTP (p<0.01). This result is consistent with numerous other studies.[15,19,20,24] 
Consequently, systematic reviews may overestimate a treatment effect where publication bias 
contaminates orthopaedic literature. This therefore has an impact on the confidence which can be 
placed on the current research which underpins orthopaedic EBP. 
  
There has been limited research to quantify similarities between the grade of the first author and FTP. 
As a result, comparative discussions are significantly limited. However, our results on research-
affiliated institutions are not consistent with other studies. Castaldi et al [19] concluded first authors 
affiliated with university hospitals were more likely to achieve FTP than non-university hospitals 
(p=0.001). Winnik et al [25] also identified a significant association with university hospital affiliated 
institutions and the likelihood of FTP (OR=1.53; p=0.03). Conflicting results may be justified as the 
present study attributed research affiliated institutions into sub-groups as opposed to university and 
non-university groups, as identified in previous research.[19,25] This therefore limits the statistical 
power with too few data in each hospital-affiliated category to achieve a statistically significant 
difference between published and unpublished abstracts. Nonetheless, the current study established 
the research affiliated institutions to have no significant difference between published and 
unpublished studies. 
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Our findings are consistent with previous research reporting that greater methodological design 
quality is associated with FTP. In particular, Yoon and Knobloch [31] demonstrated a trend between a 
greater percentage of RCT’s and the likelihood of achieving FTP in comparison to observational 
studies. Additionally, Winnik et al [25] established a significant difference between published and 
unpublished abstracts concerning the study design of abstracts and likelihood of publication. Whilst 
both these studies reported that randomised controlled trials (experimental designs) were more likely 
to achieve FTP in comparison to observational studies designs (p=0.01), this was not reflected in our 
analysis where there was no significant difference between the publication of randomised and non-
RCTs presented at BASK and BHS (p=0.27). This difference may be attributed to the underpowered 
nature of this analysis with such a small number of RCTs identified (n=46). 
 
The present study had three principal limitations. The reliability of the data extraction process was not 
quantified. To the author’s knowledge, only one previous study established the reliability of the data 
extraction process. Subsequently, Fleiss Kappa values ranged from 0.85 to 1.00 for categorical 
variables and intraclass correlation coefficients for continuous variables from 0.99 to 1.0 respectively. 
[25] Subsequently, 10,020 abstracts were utilised in the data extraction process, therefore the potential 
for errors in the variable extraction process is marginally larger than the potential for errors in the 
current study as fewer abstracts were involved. Secondly, both poster and podium presentation 
abstracts were included in this analysis. It would have been useful to determine whether there was a 
difference in publication rate of podium versus poster presentations. However it was not possible to 
ascertain from the abstracts printed within the Bone and Joint Journal’s Orthopaedic Proceedings, 
whether the abstract was a poster or podium presentation. Finally, we intended to analyse for the 
effect of time from abstract to publication. However, given the relatively small number of published 
abstracts when divided by year from presentation, this analysis was underpowered and therefore of 
limited value. Nonetheless, this is one area which could be further explored in future APR 
evaluations.  
 
To conclude, the APR reported was lower in comparison to previous research findings. This indicates 
that both orthopaedic sub-specialities are still in transition to better portray scholarly activity. Both 
statistically significant results and direction of study enquiry were established to be statistically 
significant precursors to FTP. The data reported in this paper may aid authors within future BHS and 
BASK annual conference meetings to achieve FTP, increasing the scholarly activity of both 
orthopaedic specialities. These findings encourage orthopaedic clinicians to facilitate an unbiased 
translation of new scientific evidence to enhance EBP. Authors and scientific journals must strive to 
publish both positive and negative research results to maintain scientific integrity. Without this ideal, 
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systematic literature reviews will be influenced by positive results bias, causing an overestimation in 
treatment effects, thereby limiting orthopaedic EBP. 
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FIGURE AND TABLE LEGENDS 
 
 
Table 1: Abstract characteristics from each included BASK and BHS study abstract (N=744) 
 
Table 2: Abstract to publication rate for the assessed BASK and BHS meeting for each analysed year. 
 
Table 3: Factors associated with APR from the analysed BASK and BHS meeting across the years 
assessed. 
 
Figure 1: Flow chart of abstracts identification for analysis 
 
Supplementary Table 1: Extracted predictor variables and definitions for each variable analysed.  
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Table 1: Abstract characteristics from each included BASK and BHS study abstract (N=744) 
 
Characteristic Published
 
N  = 176 
Unpublished
 
N = 568 
Sample size (N=668) Mean (SD) 585.37 (4970.7) 263.97 (2282.3) 
<100 participants (N=481) 110 (68) 371 (73) 
≥100 participants (N=187) 52 (32) 135 (27) 
Statistical significance reported (%) Yes 92 (52) 208 (37) 
No 84 (48) 360 (63) 
Grade/occupational role of author 
(%) 
Research Fellow/Lecturer 19 (11) 53 (9) 
Consultant 42 (24) 79 (14) 
Professor  8 (5) 19 (3) 
Registrar  47 (27) 135 (24) 
Student 3 (2) 7 (1) 
Orthopaedic Surgeon 20 (11) 32 (6) 
Unknown  37 (21) 243 (43) 
Study design*(%) Cohort study 43 (24) 188 (33) 
Case-control 27 (15) 45 (8) 
RCT 14 (8) 32 (6) 
Cross-sectional 7 (4) 35 (6) 
Case report 17 (10) 45 (8) 
Cadaveric 2 (1) 2 (0) 
SLR 1 (1) 1 (0) 
Unknown  65 (37) 220 (39) 
Research affiliated institution (%) Specialist Hospital 26 (15) 60 (11) 
General Hospital 67 (38) 221 (39) 
University Hospital 47 (27) 173 (30) 
Private Hospital 6 (3) 13 (2) 
University 17 (10) 61 (11) 
Unknown 13 (7) 40 (7) 
 
RCT – randomised controlled trial; SD: standard deviation; SLR: systematic literature review 
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Table 2: Abstract to publication rate for the assessed BASK and BHS meeting for each analysed year. 
 
Year BASK BHS Total 
APR N APR N APR N 
2006 No Data 28.9 97 28.9 97 
2008 23.8 80 11.6 129 16.3 209 
2009 35.6 104 14.3 28 31.1 132 
2010 24.8 101 28.1 96 27.2 191 
2012 19.3 109 No Data 19.3 109 
Total 25.9 394 21.1 350 23.7 744 
 
APR: Abstract to publication rate as %: BASK – British Association for Surgery of the Knee; BHS – British 
Hip Society. 
17	
	
Table 3: Factors associated with APR from the analysed BASK and BHS meeting across the years 
assessed. 
 
Variable  Odds Ratio  
(95% Confidence Intervals) 
P-Value 
Mean sample ize <100 participants 0.77 (0.52 to 1.13) 0.1819 
≥100 participants 
Statistical significance reported Yes 0.58 (0.37 to 0.74) 0.0002 
No 
Grade/occupational role of author Clinical 0.86 (0.56 to 1.34) 0.5157 
Academic 
Study design Observational 0.69 (0.35 to 1.34) 0.2704 
Experimental 
Research affiliated institution Public Hospital 0.67 (0.25 to 1.79) 0.4226 
Private Hospital 
University 1.12 (0.64 to 1.98) 0.6920 
Non-University 
 
 
 
 
 
18	
	
Figure 1 
 
 
19	
	
Supplementary Table 1: Extracted predictor variables and definitions for each variable analysed. 
 
Variable Extracted data 
Grade of the primary 
author  
“Research fellow”, ”Consultant”, “Professor” “Registrar”, 
“Lecturer”, “Student”, “Orthopaedic surgeon”, “Engineer” 
Research affiliated 
institution 
“Specialist”, “General”, “University  hospital”, “Private”, 
“University” 
Sample size Not Applicable 
Study design “Prospective Cohort study”, “Retrospective case control”, 
“Randomised control trial”, “Cross sectional”, “Case-control”, 
“Cadaveric”, “Systematic literature review”. 
Statistical significance “Yes”, “No” 
Publication status “Published”, “Unpublished” 
 
 
	
 
